The effect of milk reabsorption upon lactation was studied by giving daily intraperitoneal injections of milk to lactating mice during the first 5 days of lactation.
INTRODUCTION
Hollmann & Verley (1967) observed milk proteins in the interstitial tissue of the mammary gland during milk stasis. Likewise, during an investigation on the ultrastructure of the mammary myoepithelium of the lactating mouse, we found that if the gland is fixed within a few minutes after suckling many osmiophil granules containing milk proteins are observed in the alveolar lumen; on the other hand, when the tissue is fixed 3 h after suckling the granules may also be observed in the interstitial tissue (N. L. Sala, M. A. Cannata & J. H. Tramezzani, unpublished results). Our results and those of Hollmann & Verley (1967) suggest that excessive milk storage leads to milk reabsorption ; furthermore, we wondered whether some of the milk constituents might exert an inhibitory effect upon lactation.
Regulation of milk secretion through a feed-back effect of stored milk was suggested by Denamur & Martinet (1961) , who showed that milk yield after complete emptying of the gland was higher than after partial evacuation. Levy (1964) reported that fatty acid synthesis in extracts of the mammary glands of lactating rats after suckling was higher than the synthesis in extracts of glands 3 to 24 h after enforced weaning, and that this synthesis may be impaired by the addition of milk. Linzell & Peaker (1971a) confirmed the results of Denamur & Martinet (1961) and obtained evidence that the effect of milk is exerted upon the mammary gland itself; they also postulated that the effect could be mediated by milk lipids.
In view of those findings we thought that it would be interesting to study the effect of injections of milk upon the lactational performance of the mouse.
MATERIALS AND METHODS
A2G mice were used, aged from 3 to 4 months, weighing [20] [21] [22] [23] [24] [25] (Linzell & Peaker, 19716) , lipids were added to reach this concen¬ tration. This group comprised 43 mothers with 148 pups.
The effect of injections of milk on the lactational performance was studied by measuring the litter weight gain. Each pup was weighed daily from the 1st to the 6th day post partum ; the mean weight gain of the different groups on the 6th day were compared by the Newman-Keuls test. Some pups died before the experiment was over, so that the mortality rate on the 6th day was also measured and compared by the chi-squared test.
Milk yield was measured on the 6th day in seven non-injected mothers and in eight mothers injected with cow milk from the 1st to the 6th day to determine whether the injection modified the yield. All pups were alive in both groups when the experi¬ ment was over. On the 6th day the young were removed and after 3 h the mothers were injected intraperitoneally with 1 i.u. oxytocin. The teats of the four abdominal glands were cut off under ether anaesthesia and milk was aspirated with a syringe during 10 min. Yield was measured by weighing the milk to the nearest 0-1 mg; comparison of the means was carried out by Student's i-test. To determine whether an immunological mechanism could account for the effects of the injection of milk, it was assumed that such a reaction would require more than 24 h to exert its effect ; thus, if lactational performance were modified within 24 h of the first injection an immunological mechanism would appear to be improbable. We therefore studied the litter weight gain between the 1st and the 2nd day post partum in the control group and in the group injected with cow milk ; the comparison was carried out by Student's i-test.
RESULTS
Effect of injections of milk on lactational performance The weight gains of the pups in groups 2, 3 and 5 were similar (P > 0-05) but signifi¬ cantly smaller than those in groups 1 and 4 (P < 0-01), the weight gains in groups 1 and 4 being similar (P > 0-05) (Fig. 1, Table 1 ). There was no difference in litter mortality between groups 1 and 4 (P > 0-05), nor between groups 2, 3 and 5 (P > 0-05). Nevertheless, the mortality in the three latter groups was higher than that in groups 1 and 4 (P < 0-001) ( Table 2 ).
These results demonstrate that cow and mouse milk produced the same effect, e.g. a decrease in weight gain of the offspring and an increase in their mortality rate. This should not be ascribed to the handling of mother or litter because injections of lipid-free milk showed no effect. The latter, together with the restoration of the response after lipids were added to lipid-free milk, suggest that the responsible factor lies in the lipid fraction.
Effect of the injections of milk on milk yield The total milk yield of the four abdominal glands of the control group was 40-7 ± 6-3 mg (s.e.m.), whereas in the group injected with cow milk the yield was 18-5 + 5-0 mg. The difference was significant (P < 0-02) and suggests that the injection of milk impaired secretion.
Time required to modify the lactational performance The weight gain of the young from the 1st to the 2nd day in group 1 was 0-35 ± 0-01 g, whereas in group 3 the gain was 0-16 ± 0-01 g. The difference was significant (P < 0-001) and the conclusion drawn was that the effect can be observed within 24 h of the first injection. This rapid response suggests that an immunological reaction plays no role in the inhibitory effect of the injection of milk. 
D-
The weight gain of the young of mice injected with mouse (group 2) or cow (group 3) milk was lower than that of the non-injected controls (group 1). The injection of lipid-free cow milk (group 4) did not modify the litter growth, whereas the injection of lipid-free cow milk with added lipids (group 5) produced a decrease of the litter growth similar to that of mouse or cow milk. Levy's findings (1963 Levy's findings ( , 1964 that there occurred a decrease of fatty acid synthesis or of mammary gland acetyl CoA carboxylase after the addition of milk or fatty acids to the mammary gland in vitro. The increase of milk secretion after frequent emptying of the gland (Denamur & Martinet, 1961 ; Linzell & Peaker, 1971a) , is also consistent with the possibility of the presence of a factor inhibitory to milk synthesis within milk itself.
Whether The mechanism of action of the milk seems to be related to a decrease of milk yield, and there seems to be little effect upon the chemical composition of milk secretion (Linzell & Peaker, 1971 a). The rapid onset of the response after the injection of milk suggests that its effect is not mediated by an immunological reaction. The fact that the responsible chemical factor is probably a lipid and that these compounds seldom induce immunological responses, also suggest that the inhibition of milk secretion is not produced by an immunological mechanism.
It has been maintained that frequent milking increases milk yield through a local humoral effect (Linzell & Peaker, 1971a) , whereas our experiments show that milk injected by the systemic route can impair milk secretion. These results suggest that the inhibitory effect of the milk may be mediated through a local humoral mechanism or by a systemic effect.
To sum up, our results and those of other authors suggest that in addition to the known mechanisms which regulate lactation, the mammary gland may control its secretion through a negative feed-back action, the chemical mediator being a milk lipid or some unknown factor in the lipid fraction.
